A novel bis-aziridinylnaphthoquinone with anti-solid tumor activity in which induced apoptosis is associated with altered expression of Bcl-2 protein.
Aziridine-containing compounds have been of interest as anticancer agents since the late 1970s. The design, synthesis, and study of aziridinylnaphthoquinone analogues to obtain compounds with enhanced activity/toxicity profiles are an ongoing research effort in our group. A series of bis-aziridinylnaphthoquinone derivatives has been prepared, and the cytotoxic activities of these synthetic bis-aziridinylnaphthoquinone derivatives has been investigated. The synthetic derivatives displayed significant cytotoxicity against human carcinoma cell lines and weak cytotoxic activities against skin fibroblasts (SF). The bis-aziridinylnaphthoquinone 1 c was the most effective of the tested analogues at reducing the viability of Hep2 cells, with an LD(50) value of 5.23 microM, and also exhibited weak cytotoxic activity against SF cells, with an LD(50) value of 54.12 microM. The DNA alkylation and DNA interstrand cross-linking abilities of 1 c were also investigated. Bis-aziridinylnaphthoquinone 1 c was an effective agent for alkylation of DNA after chemical reduction in vitro, and its bifunctional alkylating moieties were able to cross-link DNA. We also report here our efforts to determine direct antitumor effects of 1 c on Hep2 cells. Growth arrest in Hep2 cells was preceded by early induction of G(2)-M cell cycle arrest at 0.75 microM of 1 c after culture for 24 h, and was then followed by apoptosis after 60 h. This was associated with decreased expression of antiapoptotic bcl2 protein (by 78 %) upon culture with 3.0 microM of 1 c after 60 h. Our results suggest that 1 c is a novel antitumor aziridinylnaphthoquinone with therapeutic potential against solid tumors.